The effect of the shallowness on meandering jets in a shallow rectangular reservoir is investigated. Four 
INTRODUCTION 29
Shallow rectangular reservoirs are commonly used for water-management in human constructions 30 and in natural environments. Two types of reservoirs are generally distinguished:
31
(1) The storage reservoirs, which are used for flood-control or hydro-power generation, and are 32 designed to contain a great volume of clear water.
33
(2) The settling reservoirs, which are used for storm-water treatment and protection of irrigation 34 systems, and are designed to trap pollutants and/or sediments. 
122
The POD can be carried out using two methods: (1) the direct method (Berkooz et al. 1993;  123 Holmes et al. 2012) or (2) the snapshot method (Sirovich 1987 
142
The first step of the snapshot method consists in the computation of the correlation matrix C:
where W is a diagonal weighting matrix, for which the non-zeros elements are the cell volumes of 144 each of the P grid points of one snapshot.
145
In the second step of the method, the temporal coefficients a m (t) are found using the solutions of 
153
The 
3. EXPERIMENTAL SET-UP 157
Shallow rectangular reservoir 158
The experiments were carried out at the laboratory of engineering hydraulics of the University of 159 Liege (ULg), Belgium. The experimental shallow reservoir is illustrated in Fig. 2 ; it consists in a 
162
The required discharge is injected in the upstream part of the flume, which is constituted by a 163 stilling basin and a porous screen that stabilized the flow injection. After some meters, the flow is 
176
In the present paper, we use a Cartesian coordinate system in which x, y and z are the The flow direction and patterns were globally well captured. However, the theoretical uncertainty 207 on the mean surface velocity is between 6% and 17%, depending on the tilt angle of the video-camera 208 and on the position within the recorded images (Hauet et al. 2008a ). The uncertainty is even higher on 209 the instantaneous/fluctuating surface velocity fields.
210
As consequence, spurious vectors in the measurement fields were identified using a median filter 211 (Westerweel 1994 ) and they were discarded. In the present experiments (see Tab. 
267
The mean total fluctuating kinetic energy (E T , Eq. 7) was calculated for each flow-case and was 
275
The normalised distribution of the mean fluctuating kinetic energy between the modes confirms 276 the previous hypothesis ( Fig. 3(b) ). The three first modes of the NF-case and FT-case have similar 277 levels of relative energy, yet U² in is three times higher for NF. Regarding the shape of the distributions, 
where  xm (resp.  ym ) is the longitudinal (resp. lateral) component of the m th spatial mode.
314
The streamlines and the residual vorticity of the five first spatial modes computed with Eq. 5 are 
321
Comparisons between modes emphasize that the first and the second modes are systematically 322 paired and space-shifted. This confirms that these modes characterize a size of coherent structures.
323
The third mode for all cases represents a large pattern of very low frequency, which indicates that not 
COHERENT STRUCTURES 348
The POD analysis enables to characterise the energy distribution between the different modes, but 349 it gives little information on how the different structures cohabit in the jet. Therefore, a specific 350 analysis has been undertaken to identify these coherent structures. 
Reconstruction of the velocity fields 352
As shown in Fig. 7(a) for flow-case FT, the fluctuating velocity fields directly deduced from the 353 raw data contain high frequency motions, which make it more difficult to identify the coherent 354 structures present in the meandering jet. These parasite motions can be filtered using the results of the 355 POD modes and Eq. 1.
356
For this purpose, the velocity fields were reconstructed using the POD modes, which contribute 357 the most to the coherent motion in terms of energy, the remaining modes being omitted/filtered. The 
371
In Fig. 7(b) , a fluctuating velocity field for flow-case FT was reconstructed using the two first 372 modes: the matching between the raw data ( Fig. 7(a) ) and the reconstructed field is not satisfactory. (Fig. 5(b) ). More modes need therefore to be taken into 377 account in the reconstruction of the velocity field. In Fig. 7(c) , the fluctuating velocity field was then 378 reconstructed using the modes containing the main harmonic of the jet (Fig. 5(b) 
400
The centres of the structures in the meandering jet were detected using a topology algorithm 
407
The topology calculation was performed over 500s to determine the "trajectories" of the coherent 
443
Moreover given the relative weight of modes 1 and 2 compared to the others (Fig. 3) , the sinuous 444 mode is dominant in each flow-case. 
455
(1998) and found that the stabilizing effect of the bottom friction was underestimated. The correction 456 was applied on the sinuous mode, the critical stability number of which becoming equal to 0.6 for R u = 457 1; below the critical value, the flow is convectively unstable, above, the flow is stable. They also 458
found that the critical stability number increases with R u and from R u > 1.2, the jet cannot be stable.
459
They finally indicate that from R u = 1.6 and S j = 0, the instability is absolute.
460
In the present experiments, we followed the recommendations of Socolofsky et al. values of R u in Fig. 11(b) ). This could explain the more variable trajectories (in space and time) of the 470 centres of NFT and FT at the end of the reservoir (Fig. 10(c-d) ). 
